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x-archive-meta-abstract: In recent years a considerable amount of theoretical, experimental, and computational work in the development and application of techniques for accurate measurement of microwave antennas has been successfully completed at the National Bureau of Standards (and work is continuing). This paper presents and extends the basic plane-wave scattering matrix formalism and presents new generalized or adjoint reciprocity relations for antennas. The PWSM formalism is eminently suitable for the formulation and solution of problems involving interactions at arbitrary distances and for the expression of conventional asymptotic quantities, such as gain, effective area, and polarization. It has in particular enabled derivation of two new techniques that permit accurate, probe-corrected antenna measurements at greatly reduced distances: (1) by deconvolution of transverse scanning data, taken with d < dR (where dR = a2/2?) and (2) by extrapolation of received signal observed as a function of distance d, with d ~ dR. These techniques basically determine the scalar product, C, of two vectors characteristic respectively of the transmitting and the receiving antennas. Formulas for utilization of C-data, taking full account of polarization characteristics and not requiring reciprocal antennas, are given for (a) one-unknown-antenna, (b) generalized two-identical-antenna, and (c) generalized three-antenna measurement techniques.
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